Occupational therapy (OT) education requires educators to provide students with entry level skills in orthotic fabrication. These skills have been taught in a traditional face-to-face classroom and labs. The concept of distance education (DE) has evolved over the years with the advancement of the technology. DE started with print media, radio broadcasting, and progressed to utilizing video conferencing. Currently DE relies heavily on using the internet to deliver quality, cost-effective and convenient education. DE Literature focused on teaching basic knowledge, however, no research was found that compared DE to traditional education in teaching skills or the application of knowledge. This pilot study investigated the effectiveness of using DE pedagogy in teaching OT students the skills of splint making, and to compare effectiveness of DE to that of traditional classroom. Forty OT students participated in the study, they self-selected to be in the experimental, or control group. The experimental group received training on splint making via the Blackboard ® , while the control group received similar training the traditional way. The quality of splints was evaluated; Mann-Whitney concluded that the difference between the means of the two groups was no significant, indicating that the quality of the splints were equivalent.
INTRODUCTION
Occupational therapy (OT) is defined as "client-centered health profession concerned with promoting health and wellbeing through occupation. The primary goal of occupational therapy is to enable people to practice in the activities of everyday life" [1] . OT is concerned with environmental, biological and psychological factors that inhibit occupational performance. Occupational therapists work with individuals whose abilities to cope with tasks of living are threatened by physical injuries, the aging process, psychological or social disability, chronic conditions, poverty, cultural differences, deficits in motor, sensory, cognitive, emotional or social development [2] .
Current OT educational standards mandate training on entry level fabrication of custom-made splints and orthotics. Accreditation Council for Occupational Therapy Education (ACOTE) standard (B.5.11) states that entry level OT practitioners should have skill of "…selecting, designing, fabricating splints and/or modifying splints and orthotic devices…" [3] .
A splint is defined as "an orthopedic device for immobilization, restraint, or support of any part of the body" [4] . Splints aim to mobilize, immobilize, position, or protect a specific joint/s or body part/s. Occupational therapist, among others professionals, are known for their splint-making skills. The task of making splints from raw materials is a highly complex task that requires knowledge of properties and handling characteristics of different thermoplastic materials, and knowledge of anatomy and kinesiology. Designing and fabricating custom-made splints requires problem solving, decision making, risk taking and skillful execution of the splint design [5] . Over the years the science and art of splint making have been taught by OT educators in the traditional face-to-face classroom and lab settings.
Traditionally, OT programs have taught splint making, and other hands-on skills, in classroom and lab settings. In these traditional face-to-face sessions the OT Instructor would provide step-by-step demonstration on splint making, or any other skills being taught, then students would be paired up to follow the step-by-step instructions in an attempt to produce a similar splint. The OT educator would move from station to station to provide feedback to students. The aim of this process is to equip students with the proper skills to produce orthotics, thus meeting one of the educational standards.
The dictionary defines skill as the ability to do something well, coming from one's knowledge, practice, aptitude, etc. [6] . Skills imply a know-how, expertise, dexterity and excellence in performing a given task. Teaching OT students the skills they need to become competent practitioners has been traditionally done in classrooms, lab sessions, hands-on training, simulation, clinical site visits, and fieldwork placement.
OT educators have been entrusted to teach their students an ever-changing set of skills to prepare them for competent OT practice. The skills needed for proper OT practice have transformed from the time of inception of OT in the early 1900s, to our current time. Just a as people engage in an ever changing set of occupations, so does the focus of occupational therapy intervention. Weaving, block printing, stenciling, knotting , netting, basketry, pottery making, and woodwork used to be essential skills to OT practice [7] , nowadays OT practitioners need to be familiar with, and skillful users of, ultrasound technology, electrotherapy stimulation, splint making, and administering group therapy sessions in mental health settings.
The technologies for transmitting knowledge and skills have evolved over the years as well. With the proliferation of technology, the provision of higher education looks totally different these days than it did just few years ago. Higher education of the twenty first century has moved away from University of Paris model, where the instructors were placed at the center of the academic process [8] . That model was effective in the Middle Ages up until few decades ago. Nowadays learning and teaching are not constrained by the dimensions of time and/or place anymore.
The concept of teaching and learning through using communication that is unbound by geography or time began in late 1800s using print media, through back and forth mailing. As technology advanced so did distance education (DE). DE started with print media, and progressed to using telephone conferences, radio and television broadcasting. DE was initially viewed as a radical and questionable way of teaching [9] . Currently DE is a respected and accepted way of learning; it is utilized because of its flexibility, mobility, affordability and portability. What started as a humble endeavor now has entire distance education and open university systems that utilize its principles. The United Kingdom's Open University educates 30,000 undergraduate and 15,000 postgraduate students utilizing principles of DE; it ranks fifth among UK universities for quality education whereas Oxford University is in sixth place [9] .
Healthcare professions used distance education (DE) since the 1960s [10] . Videotaping patients for clinical training combined with live broadcasting to multiple sites was done in 1983 [11] . Nowadays DE is an umbrella term that refers to programs of study, or courses within a program, where educators are separated from learners by time and/or place [9] . Methods of delivering DE can be classified into three major categories; web-based technologies; pre-recorded media; or interactive videoconferencing. Any of these categories could be further classified into synchronous or asynchronous. If teaching occurs at the same time or at predetermined time, the DE will be classified as synchronous. If teaching time is flexible, DE will be called asynchronous [12] .
Most research studies suggest that student achievement using DE is equal to traditional teaching methods [13] . Some studies concluded that even though students preferred the traditional face-to-face teaching, they performed significantly better on classroom content that was delivered via DE and that their overall performance was inversely correlated to grade point average [14] . Williams (2006) conducted a meta-analysis research on effectiveness of DE in allied health programs; she concluded that DE students had small positive gain in achievement when compared to traditional students. She also concluded that working professionals, who have some clinical experience, achieved significantly higher scores when compared to working professionals learning in traditional classroom. Students who chose DE over traditional education may be a characteristically different type of students. Successful DE learners tend to be introverted, intrinsically motivated, skillful time mangers, abstract thinkers [15] . To ensure success of all DE students, educators should begin with strong pedagogical foundation and use sound instructional design models that place the content and objectives before the choice of technology [12] . With the escalating use of DE to train graduate and undergraduate students, and working professionals, one should never lose focus of the quality of education.
Overwhelming majority of research studies that were reviewed for this project compared DE to traditional teaching methods focusing on classes that taught introductory concepts and basic knowledge, such as basic pathophysiology [14] . No literature was found that compared DE to traditional teaching for classes that focused on teaching skills or the application of knowledge. There is consensus among educators that healthcare students need to gain a deep understanding that goes beyond mere memorization and reproduction of facts. Research however, is lacking when it comes to testing the meaningful-ness and application of knowledge [9] .
Statement of Purpose and Relevance
Most of research that was reviewed focused on students' acquisition of basic knowledge, understanding of new concepts or their satisfaction with DE. No research studies were found that focused on teaching or acquisition of new skills using DE pedagogy. This will be one of the first research projects that will evaluate the effectiveness of DE versus traditional education on students' acquisition of a skill. The implications of the findings will extend beyond teaching splinting to OT students. Findings will potentially impact how healthcare professionals in general are taught hands-on skills and how to apply knowledge to practice.
The purpose of this research was to investigate the effectiveness of using DE in teaching OT students the skills of splint making, and to compare DE effectiveness to that of traditional classroom/lab instructions. Specifically this research tried to answer the following questions: Do OT students who receive DE produce splints of the same quality as OT students who receive traditional splint making instructions?
METHODOLOGY

Participants
Participants were 40 OT students who were enrolled in OT5732: Specific Tools in Practice. One of the course objectives was to "demonstrate the ability to select and fabricate devices that meet the needs and goals of particular client…".
Design
OT Students learned how to fabricate three custommade hand splints during this course, among other class activities and objectives. The class met face-to-face to fabricate two splints. For the third splint students selfselected whether to attend the traditional classroom (control group-CG) or participate in the online group (experimental group-EG). The CG attended a demonstration session conducted by the instructor. The instructor demonstrated making a custom-made wrist extension splint, and then students were paired up and asked to fabricate similar splints. Students received training on splint making the traditional way; they received visual, verbal and hands-on instructions as they were fabricating the splint. The EG watched two on-line videos of the same instructor, making the same splint. The videos were step by step instruction that parallels the instructor's teaching in the traditional format. Videos were custom-captured and edited by the instructor who teaches the class, with help of two graduate students. Videos were posted on the Blackboard ® , and a Discussion Board was established to allow students to ask questions, if they have any. Upon arrival to the class, the EG students were asked to pair up and fabricate a splint like they've seen on the Blackboard ® .
Data Collection
Students in each group fabricate a custom-made splint and submitted it to the PI. The PI assigned random number to each splint. The splints were given to three independent and blind evaluators, who have received adequate training on grading the splints. Every evaluator scored each splints, and then the scores for each splint were averaged. The quality of splints was evaluated using the Splint Grading Form that accompanied the splinting textbook. The Splint Grading Form evaluates 14 different splint criteria, ranking each one on a scale of 1 -5, where 1 = beyond improvement and 5 = requires no improvement). The overall grade for each splint ranged from 14/70 (poor quality) to 70/70 (excellent quality).
RESULTS
Participants
A total of forty OT students participated in the class, 14 self-selected to be in the control group, and 15 self-selected to be in the experimental group. Even with the clear instructions a groups of ten students ended up in both groups, they watched videos on BB and showed up for the instructor demonstration session, and one student did neither. After consulting with a statistician he recommended to discard the data for the latter two groups of students. Table 1 lists students in each group, and the quality of the splint they produced (see Table 1 ). 
Statistical Analysis
Splint Quality data were analyzed using normality tests and plots to assess whether the distribution of the variables (experimental group and control group) fitted a normal distribution. Due to the small samples sizes and therefore non-normal distributions, the nonparametric, Mann-Whitney, test was used to assess whether the difference between the two variables (exper. Grp. and Cont. Grp.) medians were significant. All the analyses were performed using the Statistical Analysis Software (SAS  ). The EG (mean 53.68, median 54) was not significantly different than the CG (mean 55.06, median 56), (P = 0.1965) and 95% CI = (−41.17), Table 2 .
OPEN ACCESS
DISCUSSION
Although distance education has been accepted medium of education for few decades, most research focused of acquisition of basic knowledge or satisfaction with the DE experience. Researcher found no research that focused on teaching skills utilizing DE pedagogy. This pilot study attempted to do that with a healthcare profession. The statistical analysis concluded that there were no significant differences between the means and medians of the control group and these of the experimental group. Which explicitly suggest that a new skill can be taught and acquired using online education.
These days, there is a widespread use of the internet to deliver continuing education units (CEUs) among healthcare professional, those CEUs are usually required for relicensing and to ensure up-to-date competencies. The findings of this pilot research suggest that the internet is as effective as face-to-face education in learning skills. This will be paramount importance among practitioners in rural areas and those in developing countries.
A sample size of forty students in one healthcare discipline makes hard to generalize the results to other health care professions. Future studies should include physical therapy, speech therapy, and nursing students. Also the self-selection of students may have biased the results one way or the other. Future studies should include larger sample size, and have strict randomization of groups.
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